Structure description
Compounds with spiro ring systems, when compared to planar aromatic compounds, have greater three-dimensionality and different physical properties. This has been shown to increase their potential effectiveness as drugs (Winkler et al., 2015; Zheng et al., 2014) . The title compound is a 5/6 spiro-ring fused system, in which the six-membered ring is a cyclohexadienone moiety where the carbonyl group and the two double bonds constitute a highly conjugated system, making it an efficient Michael acceptor. This chemical property is normally associated with biological activity (Pirovani et al., 2009) . Good evidence of the pharmacophoric properties of the cyclohexadienone moiety is the loss of antimalarial activity of aculeatin A when this group is reduced to the corresponding ketone analogue. Furthermore, construction of an aculeatin A analogue with two spirocyclohexadienone units led to improved antimalarial potency (Winkler et al., 2015) .
In the title compound, Fig. 1 , the five-membered and the six-membered rings of the spiro system are almost planar, with r.m.s. deviations 0.021 and 0.008 Å , respectively. The hexadienone ring is rotated by 89.79 (5) with respect to the five-membered ring. This is similar to the values found in related 5/6 spiro-ring fused systems containing the cyclohexadienone moiety that have been reported previously (Lou, 2012; Martins et al., 2014; Rønnest et al., 2011) . The phenyl ring is inclined to the five-membered ring by 35.88 (6) , while the planar methyl carboxylate substituent, C3/C16/O4/C17, is inclined to this ring by only 6.61 (13) . The torsion angles C4-C3-C16-O4, 5.93 (17) , C15-C1-C2-O2, data reports À141.12 (12) , and C1-C2-C3-C16, 4.3 (2) are close to those found in an analogous 5/6 spiro-system containing a dibrominated cyclohexadienone ring (Martins et al., 2014) .
In the crystal, molecules form pairs of inversion dimers via non-classical hydrogen bonds (C4-H4AÁ Á Á O1 and C14-H14Á Á ÁO3, Table 1 ), building up head-to-tail chains along [001] (Fig. 2) .
Synthesis and crystallization
The title compound was obtained by a synthetic protocol whose first step is the Heck reaction of a Morita-BaylisHillman adduct with 4-iodophenol, in the presence of a Ná jera N-oxime-derived palladacycle as catalyst, to give the corresponding -aryl--keto ester (83% yield for the isolated and purified product). Next, the -aryl--keto ester was treated with [bis(trifluoroacetoxy)iodo]benzene, in anhydrous acetonitrile, to furnish the desired spiro-hexadienone (75% yield for the isolated and purified product). The compound was re- Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) Àx þ 1; Ày þ 1; Àz À 1.
Figure 2
Crystal packing of the title compound, showing the dimers formed by non-classical intermolecular C-H Á Á Á O hydrogen bonds (dashed lines). Computer programs: APEX2 and SAINT (Bruker, 2010) , SHELXS97 (Sheldrick, 2008) , SHELXL2014/7 (Sheldrick, 2015) , Mercury (Macrae et al., 2006) and publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the title compound with atom labels and 50% probability displacement ellipsoids.
dissolved in dichloromethane and light-yellow block-like crystals were obtained by slow evaporation of the solvent at room temperature. For a detailed description of this synthesis, see Pirovani et al. (2009) .
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 .
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